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(54) SOUD ELECTROLYTIC CAPACrTOR AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To lower electrolytic 
polymerization voltage by applying a formation voltage to 
a solid electrolytic capacitor when a desired leak current 
is obtained at the time of electrolytic polymerization by 
applying a DC positive voltage to an anode body, 
SOLUTION; An anode body and a counter electrode are 
immersed into an electrolytic solution and conducted 
while keeping the anode body at a positive potential and 
the counter electrode at a lower potential thus forming a 
formation film 3 on the surface of the anode body. 
Subsequently, the formation film 3 is immersed into 
toluenesulforic acid iron salt aqueous solution and dried 
and then immersed into thiophene monomer and dried to 
form a highly conductive precoat layer 4 of conductive 
polymer (solid electrolyte) for increasing leak current 
through chemical polymerization. Thereafter, the element w 
is immersed into an electrolytic polymerization aqueous 
solution 7 containing pyrrole monomer and 
dodecylbenzene sodium sulfonate as supporting 

electrolyte and constant potential polymerization is conducted by applying a DC voltage 
between an anode lead 1 and a cathode stainless 8 thus forming an electrolytic polymerization 
5. 
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[a*« s 3 ijffiss»me?Lo- \-faomnLxm\z 

ROT, «Jffia«14S#*lB£fcat,fca, BrSafi© 
p - hJtX>x;i,*>gtf- h y 

saica*£ga**aas£jg©»ais£:frf * c 

f*?!^/ T-&tf/£/>i**©siatt;iaaaa 
© HVJ'^i'-fe'v^^v^- h 'J OA* t$fca« 

s£*aai=a*saar*sB«s£H©jejsxg£ir 
at>r. ffjseamias#*asfeaLfc&, asaa© 

© p - h;«l'^« f * h 'J $£t?aaa£ 

*aai=a*€aa?-£«»££H©»aigs:trfs 
ca#«9] «isEa»att7U3-hs©»jsxisi= 

ROT. fflS^attS#*H$»jSLfe8u BrJiaa© 

©2 -^-79 i^>x;ufc>K+ h >j ^ju k ££fctt#a 
s*a£i=a*££sra«aai§fs©»j^g£*rt 

^-«i=s3«©H#a«=) >T>^«2^ao 
[a*« 1 1 ] it¥££\z * ssaass&asiisa 

ffl2S8«1S7ua-hSl*, a»ft#S£«ft?» 
l=, #*i>--< *©*£(.* K-/<> h£aofc K— tf >y 

taaisissjH^assifc & spiwic^tT Lx»aa?ih. 



ca*a 1 2 j irees^ett^ua- KH©aa*s 

Saffi©t* a-;u^y T-aV/*f=l*-f ©SSW*i:0f 
Sfiffi©p - h;n>*/t<* VK^- K 'J OJxk ££fca 

*rr * r * si$a &-r& sg*ai isfetti 2 i=sett© 
H<*a»3 

^aa© 2 — 9 uv^;i.*^ffi^ ^ y »7As^t?a 
«a©*j§ai=a^ssa l xaa s*ifca«a&a s 

@«:aaq>-f>if. 

[s**« 1 s i itrasaits^Bsi&a it 
aaa©^*7x 7-&t//2fcis*©s*f*i: 

2t?m»s^*a«i=a*s8» u T»a*;Hfca«s 
^B**r 5 c t »«#a^-a- &a?Rgi iafecn 2 1= 

[ss*« 1 6 ] i)!ra8ai±s#?a£&£ ufc«. a 
^aa©^*7x T-atf/sfci** ©»a»t 
aaaa©p- h^xv^^va^h'joAt*^ 
aaa^TKaaiza^^aa Lr»a**ifc«aa^a 
s*-r*c t £fcat**s«aiv£fctti2i=sK 

saa©^7i -?-at;/$fstt*©Ba»t 
0f£aa©2-^-^$ k ';-7At£3 

t?aas^*aai=^tsa ur©«s tvfcaws^ 

■r HA^«i=se«©@»a«3 
[%«©^a^a^] 

[OOOI] 

[36M©ar5tta»5] s»=i>f vim 
ai=raL. fti=»atts»^«@»aaatLT^iN5 

®«:a»D >7*>-y-KiS*5EaVll«:®aa >x>tH= 

rat - 5. 
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[a«©aai Bfca»a>f >-y-i=fc^riwb 
«K±i=a«a^i-i: »a«ttR»^a t»a uaaa 

»2 7 0 0 4 2 0^&tffi«©t,©3&<fc* (a 1 tt* 

aa> . fjftib^, anttaaai*, iwa*as<ba 
LrBftAK*»aufca. fc^aacfcyaaasa 
^©aaaa^ua-hs^aa-fs. w©»aits» 
^si=a»fi*a^» '-i - K«aa$-&Ta»s«st7 
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tt&H&Z. U6>Ufc*<*»li£*«ffiT»l*. *a>j 

a, awna y - K$«5«sit *ftm*<jsssjtt?ft y . 

[0 0 0 3] ^fclkfiias6K$JBKiLf=^ff^5fe]S£!Ke 
2 6 1041 854tf8(=ea<Dfe06<&* (SS2(£*j£ 

at, t l < »*aa«*fci*a«wi=fflaT saasifs^ 

&l=J:SB3ilJfca>fcSt-*a<ls, »tf*4U=#9MMft 

[0 0 0 4] *fc«S8¥S-1 69 9 7 9^« (S3 
ft*SE*ft) 1=1*. TOtt*«ttS#¥*M*|::ttU-CJn 

[0 00 5] *fcHW^6-7 7 09 3 (*4«*& 

a> . <#sa¥6 - 12008 (Mswrnm 

1=1*. ^58ttS9«ttS#* (7KV7=y» S*LTK 

8n=* y a***fcftflM*iict>BftMic**iufttt 

[0 0 0 6] *fc1*B8¥9-246 1 0 4«fiM (356 

ass^ffi) 1=1*. ib3mat»aLfe»iutAfiM=as 
*«atti=aftfc*aa«»*»wa*i=j: y»« 

t*©l*aLi/>*:«>. *<DwH=*9-*ottfB-effiSt£(= 
S*ifc«B&ftte¥*fcHS»a**;:£|=«fcy. -to 

±i=asT?astti=«nfca«iffi»THs»***tt 

[0007] 

5-13997 9*«» (Sg3«6*»«) . £§3*6- 
7 7 0 9 3*tt* (!S4«*««) . #08*6- 1 2 0 
0 8 6*tt« <SK5ft*tta) , ft§8¥9 - 2 4 6 1 0 
4<WtfR <36tt*&«) 71*. ##ffl£a±l=«g£tt 

to******. c©«*s»s&lts* (Kit) s 

tt©*mra©tt*±Bire fc* & l> 5 HO£fi<fc o 

fc. 

[0006] *C-CWR]¥5-1 59982*MMS (35 
y - Kl= J: Sftfit«tB«>ttftaOt? *W*«a<N©Kfitft< 



[0 0 0 9] 4&ai*ti*«HSa£&fr-?«$4ifet 

©i?&y. -twswii-stcoi*. a#as«ffi©ft 

[0 0 10] 

[Ba*iB*r*fcit>a>*«:] *«E©ai*«i i=se« 

jEBg*a**-*c fc>=j; y £t4ft^*.iB«tts? 
©g*teassia L-caasac:.* y aaaaftg-B* 

©#J3D:e£*rU ffleWratt^ua-MReVax 

si*. «neft4qM(ff9M:. awKfXaaanK 

fc*»w:«L**mwB*7i/3- hata**- 
4is*£t?c * £*ta**4»*>s 1 i=«Ba©n*a 
»3>Tvi«sa*ftn:#r*. *fc*aiiii©a#S3 

l=8Ett©Hei*. i&ESWW47U3-hJB©i*aip$ 
1 8/«mMJbl=fkXf *XM««^-»C2:tmK<:r 
4K#8 1 Usfcl* 2 |=sa©B*a«3 

afctw*. $fc*Ri8©fc#S4i=rea©B&i*. w 
EiS#mtt7^3-KS«»j«isi*, iijEftiaaR* 

t7 S ^/ v-»t;/*fci*-t-©a«(*i=BrSWisa 

s«ai±^u3- hjB*HfSi«»6©y >a*»«i=s 
aLfcttfiriaawaE* Ban L-cwtrt*fTi»*Rfi»© 
«ag*fT^ig»»ftc:fc*ttttfcr4 ai*aii3sg3 

sw-hy At *^t*a»m^*jsa<=a-r-*sa-r * 

i*. Btes#TO*u3-ha©»i««»=»t v c, in 
/ ^-stf /$fc Htm tflrsaa© 2 -+7 5> 
sssw-*m/»a«H©»seiss*i-4 c t swat 
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* = t r *Maiai2. «>tv-rti*>-si=aE 
isxasirf * c t greater saiara ma 3 our 

Sfcli*<DSS3«*4ffiSaR©2--*-72 U>x/M*> 

* ^ t * «ai 1 1 *a««57b£9 (0tNT*L^-«i=E 

«L. *»7a>^/T-&tfX$fett*<P8»ttl::Bf 
4. *fc*^05!B*«1 2Kffi«<D®|?l*. 15ES# 

&tt. iHESfflttK#*B£»jSLfc«. BfSaEcOt" 
- Kjn>x;MoBtf- h y <>Ai: £St?B»££*S8 



-7-7* U>5UMfc>B± h y •JASSfcffi&SS*;* 

bi=b*ssb l rjB«$*ifcffifiea^jB$^-ac t 
>-f>in=#^4. *&*#«©»*« i skekob 

*7i -?-atf/*fcf**©3$M*4B£ag© 
K'ri^iH? >^;u^>i6^- h y At 

^jSiaicig^saa L-c»is*;h.fe«#££B£*rf 

ttSBav^v-y-dSFTS. *fc*»W©s»*Si ei= 
E«©B&I*, Bl2i?ail;S^B£il*J*L*:8L Br£ 
S8S<»^Pi>^y T-atf/l;fc«:*©Sf#fci:»r 

a - * ma tr ^mmm i 1 afcta r 2 issee© 
sag©? t7i >*/ ^-atf/£fci**©aMW*fc 

Br^aiE«)2-^75' H/*7U7fc>®+ h 'J ^Ai S# 
[001 1 ] 

[^0»^«>^£] BIT. *«9SW3lffiro»@^E!S 
10 0 12] (SI S«S»») 0 1 H 

xS. SftOxSs «-Kxa$fiS.rt^. &lt\z, «■ 

[0013] Effi#©»fiexs : rr . *>5r;u4a 

C<D^0«5S 1 3 0 0-1 60 CC8&«>iRS 
^. 1 0-6 To r r aS ©S^2«f T?«g-r ^ ZHz 

(0014] igaftfg (ftjstm3) (D^jsxa : ±e 

*i.5*Sfel-<fcySia»Ht U-Cffl<bBEttK3 

tti=«%aar s c k 1= j: y <b««K 3 «s»a#«Bi= 

f S C 1 1= * y iWffl& 3 0»9»$8ei=»tt« C 
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it. i)>ffl<.igm (o. e v o i % ) tz&m 

8R3£p- h;H>^;U7*>SttJS*»»3 Ow t 

% (sa%) i=5»rassaLfca;i=«jsufc{6» 

jgiS (O. O 0 2 v © I 96 (««96) ) frg&L 1 7. 
I*, S«mt^U=i- MB4 i LTft^a^t=J: 9 #V 
#Btt?U=>-hJB4flM*Ri:l,Ttt. jgfcBSyS** 

[0 0 16] «astto5ftfie®K3±i3<t 

^^ICfcyH*^ (1 S/«mJ2l±) (D9«1£S^ 
^JSi:<fc5!SSiatt^Ua-KH4^Bg-r -5^4:1= J; 

«fe»tt<Bft;JSmK3£iIja$1*'CS 
^.ju^-^ttitT^y h>*;i<ffi3E£3£li-$mEtt<b/fc 

10 017] «»a^lS<0»ffixS : aSISSKJ:* 

ssixS^)Bc>»iiK£»£B2i::*-f. satsstt* 

h y ^AtSo. 1 mo i / 1 
S^*^jft7I^Sffi3lL, S«b|g«7T-Uxy-K« 
(«8i'J-Ki) tMSfflXT>ux Mxt>U 
8) MCttKBEl 4V$9»lLTSafitS-&Sl OB? 

H) Lfc*«. S»a£J85(DtfStil, 

Mi y fcjsttats* u\ b 3 i*a"&BEi=*ff ssmi. 

JfiSEavisUt, <bfiEmE»lT0!>Bff-e**ttf6L^ 

as*i=i»nfti=*yBfti=sr«R9i8L »s>4i$B£ 
some ««. sa^s?) tmittitzib. etrsaE 
EifflfcT? § Micjfc c Ta&ssfcttjg? « z t *. 

10 0 1 8 J fSfctfXg : WlttK^JItimLfeft 



figtSlfi3 t U (0. 0 0 2 v o I 96) (=S9 

Li 7. 5VT?mbjS2fr5. 

[0 0 19] fl*Xg : $f??7«f 
X hl=A4a»SftKB$»ttLieaXT>Ux 8(031 
»lBUIBy-Kt*IW*. Ohff)J;3l=ffifiIc$4xfc5g 
*&&!IB*-J\> KtW=* y#WW*C&l=J: y BftfBtt 
avfv^m, *SB»SC&rNS*Mttt (1 2 
0H2t?(0|»aS«S (tf F) . ESR (mfi) . 120 
H t and (96) ) **1|;ft. #1§e58}B!B 
"CI*. »ffiSS (1 2 0Hz) =1 5 0 (U F) . ES 
R=5 0 ( m R) . tend <120Hz)=2. 9 

(96) OftttSff-Cl**. 
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[oo2i] &*&mk*9mjmb<Dmuz-3i\T& 
K-t*>yji^i-«>i=$y«attis^ii*«« 
*<'h*^fc»s»a*i=i*T'*«t>. *-3-c«sa*«> 

Lt\. «3. 4. 5^ffll>6*ir^S^L/3— KJittfl: 

^aE^ssftsiBCfcft^to-efty, ^fc^eetssa 
»fiEitsa<i-*fc«>©t<o-e*y. iwiittfim* 

[0 0 2 2] a^2S^e-e»«fiia$«E(l!>«TSSM 

^a^i:*3t^Ttt»ffittS»^«)a^Sl$t K-bf>y 
l*HB*t»#, EOfc^jrw-fXCXtl^— /Oh 

[0023] KUBiTOLfc«fc7l=. SiHte»IBl=J:+i 

tf. sit, mwa^t^y^a^icit^a^a^^ 

*»y-K*«i»*i»i:ti=j:y**ttawu'r*. $ 
fc3>7*^©^SHta^i='S*. m3i=, a«as 
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fls-eftst no *4i=. js^au^u 

=-hjg4©»axa$seiffacii=j:y, 

[0 0 2 4] (12X191) R2»tiffi-|*». £ 
f, Sl^/l^B (5c*ffi^: Ta> tfrfcfclSa&'ttfcS 

SSttSflMffTS. C 1 3 0 0-1 60 0*Cg 

£<0iSS^ 1 0 - 6 t q r r fi&(DK5tSSf> -CSBS-T 

«U-C\ S#S1ft^Ua-hlB4©3E}Baiigitr. 9 
«ttS^«S»«Ufc», fc'n-rt^v T-atf/S; 
fcl**©S5SM* 1 . Omo I / 1 , p- h/H>X/H* 

h 'j^ao. 1 mo i / 1 t^t?a/»ss*?ea 

JBtfU «aiiS#*JI£ SW8 UfcfclSfcH3 $ y >K 
*SS (0. 002vo 1%) iCSStLl 7. 5VT?S 

H::«fc*@*aflmB*»j£U£«X7 L :/L,X8 

w§i #a Lffl y - K$«f« Lt^^tifes^gtaig* 
-* nw= j: y *arf * c t tz * y @<*s»a >7*>-y- 

fcfcfcfc*. g2gft»fircf*. sass (i 20H 

2) =1 5 2 (f/F) , ESR=8 3 (mQ) .tan 
5 (12 0Hz) =2. 8 (%) OJl#fc£«Tt*S. 

[002 si mmtmzmtBmtonitiz^x 

SE^So 8&&U!:WiI*F5 - 1 5 9 9 7 9^ttt» (3S 1 
fi«Sl*«) . *SKW6-77 09 3 (3J2«e*atl!i) . 
#Bfl¥6-1 20086%^ (|S3«E3lMS«) UfflL* 

tflUfcy* £fcttBIMF9-2 4 6 l 0 4^HH8 (SJ4 
«£*&«*) •cfflt>&^Tl>$^i/a-hHijft¥a^|z 
J;€>fflEK»^1±«S<-r4fci6©4,(D-C&y > ^fti^ 
ffiS9a#<»?U=i-hBTrfc-&. *38J£»fiST<l*ffi*£ 
£SE<0«T£1W4:L-C. ft?fSI:J:«S«t|f9 
(1 S/cm)5U:<0S^«^*fr«) SBttS*m> 



[0026] waimnfm «3sas»ag-ei*, * 

«>**:«>«>/ Wl/*£iES L-C^L/XB?»fflCDitl!I»$ 

to***. JRtc©Ji«»**yBLT7t/xxatj:y 
PBS'J-K1 (*:/*;i,aB$ttffl) SSSLfeEBBi* 
0ft£ttfiET3. iCDJiJWfSttS 13 0 0-1 60 0°CQ 
EflSfflT?. 1 0-6To r r §aODSSS*"ei»»t 
iZklZimmQMa> 1 r>-i-mto®S1*Z&Z (US 
«*©»«xg) . «t,vt, HHttaSBMBBttB* 

3 3 (SS&B «M£«E3) ©J&SXS) . 

»vC % S*ffltt^U3-KB4«>»fiEJCgi:L-C. & 
SttS#*JB £«J£ LfcSU t* a—ti^y v—mf-S* 
fcl4-f©SIW*0. 3mo I / I , 2— U>X;l» 

* vk^- hy^Ao. imoi/i *$t«<esfi*j8 

(0. 002volW »=Sj71L17. SV1? 
»K-x hl=**B<ttt»«B*»)«LeaxT>L/X 

8il:vt, 3S3S?Jfi»lBt?l*. »SSfi (i 2 OH 
z) =151 (UF) . ESR = 57 (m») . tan 
C (120Hz) =3. 3 (%) tUofeS;ig5M5S 

[0027J 8t*aaftgi3^»»{st<oajt)c-3^-c 
a^s. maLfc«ra¥5- 1 5997 9^a« (si 

(£**£«) . Sffl¥6-77093 (352tt*aSf> . 
1#Bfl5P6-1 20086^ (S53tt*«tlf) T?fflO 

t,<DT?*y, *feWM J P9-246 1 04#4tfR (SS4 

*«aR»istt*a<"r*fctf>©4©t?i6y» tvfft* 

(1 S/emJSLt©S«a*SSr4&) siatts^o 

[0028] (S4SQ6S»8S) Sl4*te»SSl?tt. * 
1\ $^^»^K (TcSaK: Ta) »5Ktfi8^ttSS 

fffiW*. *i=c©igitt»Sfflfflur^uxxai=j;y 
Bwy-pi ($>^^a^ttffl) fcaattfcffifflis 

Cfl)^(*:g 1 3 O O ~ 1 6 O 0°ca 

JKOSST', 1 0-6T0 r r8S«>JSaS'f>T?»e-r 
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* =. 1 1= J: y BttBffcri >-0-»!!>PBffi«;S«3 (PS 

J ?-Jg£»jSLfc&, Wi^E/v- 0. Binol/ 
I, K5'S'iUKV*"^^7M'Kt-h'JOAO. 1m« 
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